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DETAILED ACTION 

1. Claims 1-18 were examined. 



Claim Rejections - 35 (JSC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discx)vers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 1-18 are rejected under 35 U.S.C. 101 because they recite 

mathematical problem solving or a manipulation of abstract ideas. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention, 

4. Claims 1-18 are rejected under 35 U.S.C. 112, first paragraph. Specifically, since 
the claimed invention is not supported by either an asserted utility or a well established 
utility for the reasons set forth above. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 
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6. Claims 1 and 7 are rejected under 35 U.S.C. 112. second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The phrase "taking a step" is unclear or the sentence 
is incomplete. 

Claim Rejections - 35 USC § 103 

7. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. " Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 
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9. Claims 1-18 are rejected under 35 U.S.C. 103(a) as being anticipated by 
Marcoote (Fast Variogram Computation with FFT (Computers-Geosciences (1996)). 
Marcoote teaches two programs for computer direct and cross-variograms, direct and 
cross-covariograms and pseudo-cross-variograms which use fast Fourier transforms 
(FFT algorithm) via MATLAB® but doesn't teach semi-variograms. Zwahlen et al., (A 
Comparison of Mapping Schemes for Reservoir Characterization" (1997)) teaches 
illustrating semi-variograms of geological data via MATLAB® . It would have been 
obvious, at the time of invention, to one of ordinary skill in the art to modify Zwahlen et 
al., with Marcoote since the software's mesh algorithm assists in deleting outliers. 

Claim 1 . A method of generating a Semi-variogram (Zwahlen: pg. 1, Geostatistics, 2^^ 
paragraph with pgs 5 and 7 figures 7 and 1 1 , respectfully), comprising the steps of: 

(a) receiving spatial data in a space domain (Zwahlen: pg. 1, Geostatistics, 2"^ 
paragraph) 

(b) taking a Fourier Transform (Marcotte: pg. 1, Introduction, 3'"^ paragraph) of 
said spatial data, (Zwahlen: pg. 2, problem statement section) and 

(c) generating a Semi-variogram (Zwahlen: pg. 1, Geostatistics, 2""^ paragraph 
with pgs 5 and 7 figures 7 and 1 1 , respectfully) in response to the taking step (not 
addressed: unclear) 
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Claim 2. The method of claim 1, (Zwahlen: pg. 1, Geostatistics, 2""^ paragraph with pgs 
5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 3^^ paragraph) 
wherein, following the taking step, a frequency domain 

Representation (Marcotte: pg. 1176, equation 3) of the spatial data (Zwahlen: pg. 2, 
problem statement section) is generated including a DC component or mean of the 
spatial data, and wherein the generating step (c) comprises the step of: (c1) removing 
said DC component thereby generating a frequency domain representation of the 
spatial data with zero mean (FFT) (Marcotte: pg. 1 176, right column, paragraphs 3-5). 

Claim 3. The method of claim 2, (Zwahlen: pg. 1, Geostatistics, 2""^ paragraph with pgs 
5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 3^*^ paragraph; 
Marcotte: pg. 1176, right column, paragraphs 3-5) wherein the generating step (c) 
further comprises the step of (Marcotte: pg. 1176, right column, paragraphs 3-5): (c2) 
computing a complex conjugate of said FFT thereby producing FFT* (Marcotte: pg. 
1176, left column). 

Claim 4. The method of claim 3, (Zwahlen: pg. 1, Geostatistics. 2"^ paragraph with pgs 
5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 3^^ paragraph; 
Marcotte: pg. 1176, right column, paragraphs 3-5); wherein the generating step (c) 
further comprises the step of (Marcotte: pg. 1176, right column, paragraphs 3-5): (c3) 
complex multiplying said FFT and said FFT* thereby producing a complex product 
(Marcotte: pg. 1176, right column, below equation 5). 
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Claim 5. The method of claim 4, (Zwahlen: pg. 1, Geostatistics, 2 paragraph with pgs 
5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 3^^ paragraph; 
Marcotte: pg. 1 176, right column, paragraphs 3-5)wherein the generating step (c) further 
comprises the step of (Marcotte: pg. 1 176, right column, paragraphs 3-5): (c4) taking an 
inverse Fourier Transform (Marcotte: pg. 1177, equation 6) of said complex product 
thereby generating a space domain representation of the complex product (IFFT). 

Claim 6. The method of claim 5, (Zwahlen: pg. 1, Geostatistics, 2"^ paragraph with pgs 
5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 3^^ paragraph; 
Marcotte: pg. 1 176, right column, paragraphs 3-5) wherein the generating step (c) 
further comprises the step of (Marcotte: pg. 1176, right column, paragraphs 3-5): (c5) 
subtracting said IFFT from a zero lag covariance thereby generating said 
Semi-variogram (Marcotte: pg. 1 177, left column). 

Claim 7. A program storage device (Inherent relative to the software and magnitude of 
the simulation: Zwahlen: pg. 3, paragraph 4) adapted for storing instructions, said 
instructions (Zwahlen: pg.2, right column, last paragraph) adapted to be executed by a 
processor, said instructions when executed by said processor conducting 
a method comprising the steps of: 

(a) Receiving spatial data in a space domain (Zwahlen: pg. 1, Geostatistics, 2"^ 
paragraph) 
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(b) taking a Fourier Transform (Marcotte: pg. 1, Introduction, 3'"^ paragraph) of 
said spatial data(Zwahlen: pg. 2, problem statement section), and 

(c) generating a Semi-variogram (Zwahlen: pg. 1, Geostatistics, 2"^ paragraph 
with pgs 5 and 7 figures 7 and 1 1 , respectfully) in response to the taking step (not 
addressed: unclear) 



Claim 8. The program storage device of claim 7, (Zwahlen: pg. 1 , Geostatistics, 2"^ 
paragraph with pgs 5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 
3'"^ paragraph; Marcotte: pg. 1 176, right column, paragraphs 3-5) wherein, following the 
taking step (Marcotte: pg. 1176, right column, paragraphs 3-5), a frequency domain 
representation of the spatial data is generated including a DC component or mean of 
the spatial data, and wherein the generating step (c) comprises the step of: (c1) 
removing said DC component thereby generating a frequency domain representation of 
the spatial data with zero mean (FFT) (Marcotte: pg. 1176, right column, paragraphs 3- 
5). 

Claim 9. The program storage device of claim 8, (Zwahlen: pg. 1 , Geostatistics, 2"*^ 
paragraph with pgs 5 and 7 figures 7 and 1 1 , respectfully; Marcotte: pg. 1, Introduction, 
3'*^ paragraph) wherein the generating step (c) further comprises the step of: (c2) 
computing a complex conjugate of said FFT thereby producing FFT* (Marcotte: pg. 
1176, left column). 
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Claim 10. The program storage device of claim 9, (Zwahlen: pg. 1, Geostatistics, 2"*^ 
paragraph with pgs 5 and 7 figures 7 and 1 1 , respectfully; Marcotte: pg. 1 , Introduction, 
3'*^ paragraph; Marcotte: pg. 1 176, left column) wherein the generating step (c) further . 
comprises the step of (Marcotte: pg. 1176, right column, paragraphs 3-5): (c3) complex 
multiplying said FFT and said FFT: thereby producing a complex product (Marcotte: pg. 
1177, equation 6). 

Claim 1 1 . The program storage device of claim 1 0, (Zwahlen: pg. 1 , Geostatistics, 2"'^ 
paragraph with pgs 5 and 7 figures 7 and 1 1 , respectfully; Marcotte: pg. 1 , Introduction, 
3"^ paragraph; Marcotte: pg. 1 176, left column) wherein the generating step (c) further 
comprises the step of (Marcotte: pg. 1 176, right column, paragraphs 3-5): (c4) taking an 
inverse Fourier Transform (Marcotte: pg. 1177, equation 7) of said complex product 
thereby generating a space domain representation of the complex product (IFFT). 

Claim 12. The program storage device of claim 11, (Zwahlen: pg. 1, Geostatistics, 2"^^ 
paragraph with pgs 5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 
3"^ paragraph; Marcotte: pg. 1 176, left column) wherein the generating step (c) further 
comprises the step of (Marcotte: pg. 1 176, right column, paragraphs 3-5) (c5) 
subtracting said IFFT from a zero lag covariance (Marcotte: left column) thereby 
generating said Semi-variogram. 
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Claim 13. An apparatus responsive to a set of spatial data (Zwahlen: pg. 1 , 
Geostatistics, 2"** paragraph) in a space domain adapted for generating a Semi- 
variogram, (Zwahlen: pg. 1, Geostatistics, 2""* paragraph with pgs 5 and 7 figures 7 and 
11, respectfully) comprising: first means for receiving said spatial data in a space 
domain (Zwahlen: pg. 2, problem statement section); second means for taking a Fourier 
Transform (Marcotte: pg. 1, Introduction, 3"^ paragraph) of said spatial data, and third 
means for generating a Seml-variogram (Zwahlen: pg. 1, Geostatistics, 2"^ paragraph 
with pgs 5 and 7 figures 7 and 11, respectfully) in response to said taking of said Fourier 
Transform (Zwahlen: pg.1176, left column) of said spatial data by said second means. 

Claim 14. The apparatus of claim 13, (Zwahlen: pg. 1, Geostatistics,^"'^ paragraph; 2"*^ 
paragraph with pgs 5 and 7 figures 7 and 1 1 , respectfully; Marcotte: pg. 1 , Introduction, 
3'*^ paragraph) wherein said second means takes said Fourier Transform (Zwahlen: 
pg.1 176, left column) of said spatial data (Zwahlen: pg. 2, problem statement section) 
and, responsive thereto, generates a frequency domain representation of said spatial 
data including a DC component or mean of said spatial data, and wherein said third 
means comprises: means for removing said DC component thereby generating a 
frequency domain representation of the spatial data with zero mean (FFT) (Marcotte: 
pg. 1176, right column, paragraphs 3-5). 

Claim 15. The apparatus of claim 14, (Zwahlen: pg. 1, Geostatistics, 2"** paragraph; 2"** 
paragraph with pgs 5 and 7 figures 7 and 1 1 , respectfully; Marcotte: pg. 1 , Introduction, 
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3^*^ paragraph) wherein said third nneans further comprises: means for computing a 
complex conjugate of said FFT thereby producing FFT* (Marcotte: pg. 1 176, right 
column, paragraphs 3-5). 

Claim 16. The apparatus of claim 15, (Zwahlen: pg. 1, Geostatistics, 2"^ paragraph; 2""^ 
paragraph with pgs 5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 
3^^ paragraph) wherein said third means further comprises: means for complex 
multiplying said FFT and said FFT: thereby producing a complex product (Marcotte: pg. 
1177). 

Claim 17. The apparatus of claim I 6, (Zwahlen: pg. 1 , Geostatistics, 2""^ paragraph; 2""^ 
paragraph with pgs 5 and 7 figures 7 and 11. respectfully; Marcotte: pg. 1, Introduction, 
3'"^ paragraph) wherein said third means further comprises: means for taking an inverse 
Fourier Transform of said complex product thereby generating a space domain 
representation of the complex product (IFFT) (Marcotte: pg. 1 177). 

Claim 18. The apparatus of claim 17, (Zwahlen: pg. 1, Geostatistics, 2""^ paragraph; 2"^ 
paragraph with pgs 5 and 7 figures 7 and 11, respectfully; Marcotte: pg. 1, Introduction, 
3'"^ paragraph) wherein said third means further comprises: means for subtracting said 
IFFT from a zero lag covariance(Marcotte: pg. 1 177). thereby generating said Semi- 
variogram (Zwahlen: pg. 1, Geostatistics, 2"*^ paragraph with pgs 5 and 7 figures 7 and 
11, respectfully). 
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